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Overview of MethodologyOverview of Methodology

Resource Potentials AssessmentResource Potentials Assessment
–– Determines technical availability, achievable potential Determines technical availability, achievable potential 

& cost & cost 

IRP AnalysisIRP Analysis
–– Determines costDetermines cost--effectiveness level and effectiveness level and ““targetstargets””
–– Compares all resources Compares all resources 
–– Develops lowDevelops low--cost resources firstcost resources first
–– Results in resource acquisition plans Results in resource acquisition plans 

»» Targets & budgets & programs for conservationTargets & budgets & programs for conservation
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Source for Methodology Source for Methodology 

Regional Act Regional Act 
–– and Council interpretation of the Actand Council interpretation of the Act

Bottom lineBottom line
–– Develop costDevelop cost--effective resources firsteffective resources first

Defines costDefines cost--effective conservationeffective conservation
–– “…“…estimated incremental system cost no estimated incremental system cost no 

greater than that of the leastgreater than that of the least--cost cost similarly similarly 
reliable and availablereliable and available alternative measure or alternative measure or 
resourceresource…”…”
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Generic Methodology for Estimating Generic Methodology for Estimating 
Conservation Resource Potential & TargetsConservation Resource Potential & Targets

MeasureMeasure
CostCost

Measure SavingsMeasure Savings
and Load Shapeand Load Shape

MeasureMeasure
LifetimeLifetime

• Program DataProgram Data
•• Contractor BidsContractor Bids
•• Retail Price SurveysRetail Price Surveys

• End Use Load ResearchEnd Use Load Research
•• Engineering ModelsEngineering Models
•• Billing History AnalysisBilling History Analysis
•• Independent Testing LabsIndependent Testing Labs

• EvaluationsEvaluations
•• Census DataCensus Data
•• Manufacturers DataManufacturers Data
•• Engineering EstimatesEngineering Estimates

Market PriceMarket Price
ModelModel

SupplySupply
CurvesCurves

•• Number of eligible units* Number of eligible units* 
savings per unit = aMWsavings per unit = aMW

•• LostLost--opportunity resourcesopportunity resources
•• NonNon--lost opportunity resourceslost opportunity resources

Provides Forecast of Provides Forecast of 
Hourly Avoided  Hourly Avoided  
CapacityCapacity
& Energy  Costs & Energy  Costs 
Under Average Water Under Average Water 
ConditionsConditions

PROCOST ModelPROCOST Model
Determines measure and program level Determines measure and program level ““costcost--
effectivenesseffectiveness”” using:using:
•• Measure costs, savings & load shapeMeasure costs, savings & load shape
•• Aurora Market pricesAurora Market prices
••T&D savings (losses & deferred $)T&D savings (losses & deferred $)
••10% Act Credit10% Act Credit
••Council Financial Assumptions (e.g. Discount Council Financial Assumptions (e.g. Discount 
Rate, Administrative costs, etc.)Rate, Administrative costs, etc.)

PortfolioPortfolio
ModelModel

Determines NPV of Portfolios with Determines NPV of Portfolios with 
Alternative Levels of Conservation Alternative Levels of Conservation 
vsvs Other ResourcesOther Resources PlanPlan’’s Targetss Targets
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Inputs to Resource Potentials Inputs to Resource Potentials 
Assessment MethodologyAssessment Methodology

AvailabilityAvailability
–– Scope of measuresScope of measures

»» TechnologiesTechnologies
»» PracticesPractices

–– Applicability territoryApplicability territory
»» Number of unitsNumber of units
»» Units savingsUnits savings

–– Achievable over timeAchievable over time
»» RetrofitRetrofit
»» LostLost--OpportunityOpportunity

CostsCosts
–– Materials & laborMaterials & labor
–– Annual O&MAnnual O&M
–– Periodic ReplacementPeriodic Replacement
–– Program AdminProgram Admin
–– Financing costsFinancing costs
–– ExternalitiesExternalities
–– Other nonOther non--electric  electric  
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Results of Resource Potential Results of Resource Potential 
Assessment MethodologyAssessment Methodology

Summarize availability & cost Summarize availability & cost 
–– Supply CurvesSupply Curves
–– TRC levelized costsTRC levelized costs

»» All Costs (net of benefits) per kWhAll Costs (net of benefits) per kWh

–– LostLost--Opportunity Supply CurveOpportunity Supply Curve
–– Retrofit Supply Curve (NonRetrofit Supply Curve (Non--LostLost--Op)Op)
–– Availability timelineAvailability timeline

Apples to apples comparisonApples to apples comparison
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55thth PlanPlan’’s Non Losts Non Lost--Opportunity Opportunity 
Supply CurveSupply Curve
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55thth PlanPlan’’s Losts Lost--Opportunity Opportunity 
Supply CurvesSupply Curves
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55thth PlanPlan’’s Achievable Potentials Achievable Potential
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IRP MethodologyIRP Methodology
Supply Curves delivered to Portfolio ModelSupply Curves delivered to Portfolio Model
Portfolio Model finds least cost & risk PlansPortfolio Model finds least cost & risk Plans
–– Plan is resource acquisition & option schedulePlan is resource acquisition & option schedule
–– Includes both conservation & generation Includes both conservation & generation 
–– Amounts & timing of acquisitions & optionsAmounts & timing of acquisitions & options

For conservation this includesFor conservation this includes
»» LostLost--Opportunity scheduleOpportunity schedule
»» NonNon--LostLost--Opportunity scheduleOpportunity schedule
»» A CostA Cost--effectiveness thresholdeffectiveness threshold

Conservation Conservation 
Program Program 

ImplementationImplementation
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IRP MethodologyIRP Methodology

55thth Plan tested hundreds of PlansPlan tested hundreds of Plans
Against 750 futuresAgainst 750 futures
Found Plans with low cost & riskFound Plans with low cost & risk
Tested Alternative Conservation Tested Alternative Conservation 
Deployment SchedulesDeployment Schedules
Regional Conservation Targets Regional Conservation Targets 
–– Derived from Plans on lowDerived from Plans on low--cost lowcost low--risk frontrisk front
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Portfolio Analysis Determines How Much Energy Efficiency Portfolio Analysis Determines How Much Energy Efficiency 
to Develop in the Face of Uncertaintyto Develop in the Face of Uncertainty
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Plans Along the Efficient Frontier Permit Plans Along the Efficient Frontier Permit 
TradeTrade--Offs of Costs Against RiskOffs of Costs Against Risk
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Annual Conservation Annual Conservation 
Acquisitions in 5Acquisitions in 5thth PlanPlan
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Pace of Conservation Deployment MattersPace of Conservation Deployment Matters
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Or . . . Or . . . 
Utilities Can Just Use the Utilities Can Just Use the 
Utility Target CalculatorUtility Target Calculator

http://www.nwcouncil.org/energyhttp://www.nwcouncil.org/energy
/UtilityTargetCalc_v1_3.xls/UtilityTargetCalc_v1_3.xls
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Background SlidesBackground Slides
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Regional Act Regional Act 
CostCost--EffectivenessEffectiveness
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Conservation Measure CostConservation Measure Cost--EffectivenessEffectiveness
““Inputs and OutputsInputs and Outputs””

AuroraAurora
West CoastWest Coast

Market PriceMarket Price
ForecastForecast

ECM Costs, ECM Costs, 
Savings,Savings,

Load Shapes & Load Shapes & 
Coincidence FactorsCoincidence Factors

PNW PNW 
Avoided CostAvoided Cost

by Transmissionby Transmission
Control AreaControl Area

ProCosProCostt

Bulk Bulk 
PowerPower
SystemSystem
ValueValue

Carbon EmissionsCarbon Emissions
BenefitsBenefits

Local DistributionLocal Distribution
System T&D BenefitsSystem T&D Benefits

Bulk Bulk 
Transmission Transmission 

SystemSystem
BenefitsBenefits

LocalLocal
DistributionDistribution

SystemSystem
ValueValue

TotalTotal
SocietalSocietal

ValueValue

NonNon--EnergyEnergy
BenefitsBenefits
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WhatWhat’’s A kWh Saved Worth?s A kWh Saved Worth?

Value of a kWh of savings dependsValue of a kWh of savings depends
–– Cost of power in the wholesale market Cost of power in the wholesale market 

during the time of day, day of week, during the time of day, day of week, 
month of the year and the year it is savedmonth of the year and the year it is saved

–– How many years it lastsHow many years it lasts
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Plus Plus ……
Other Values of ConservationOther Values of Conservation

Quantifiable NonQuantifiable Non--Energy Benefits Energy Benefits 
–– Water savings, maintenance laborWater savings, maintenance labor

Distribution system expansion deferral Distribution system expansion deferral 
–– Poles, wires, transformers, substationsPoles, wires, transformers, substations

Transmission system expansion deferral Transmission system expansion deferral 
–– Bigger poles & wires Bigger poles & wires 

Externalities: Like CO2 production Externalities: Like CO2 production 
Regional Act Credit of 10% to conservationRegional Act Credit of 10% to conservation



slide 22
Northwest

Power and
Conservation

Council

Why Value Conservation at Why Value Conservation at 
Wholesale Market Prices?Wholesale Market Prices?

Price paid to buy Price paid to buy or sellor sell the marginal kWh, or the marginal kWh, or 
““runrun”” the marginal resourcethe marginal resource
At any given time, the marginal resource may or At any given time, the marginal resource may or 
may not be a new power plantmay not be a new power plant
Conservation often displaces older generation out Conservation often displaces older generation out 
of the regionof the region
Conservation defers new coal, wind, solar and gas Conservation defers new coal, wind, solar and gas 
generationgeneration
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TimingTiming--Based ValueBased Value
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Council 5Council 5thth Plan Forecast of Future Plan Forecast of Future 
Average Monthly Market PricesAverage Monthly Market Prices

(Mid C(Mid C--Trading Hub)Trading Hub)
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Typical Typical ““OnOn--PeakPeak”” Load ProfilesLoad Profiles
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Forecast OnForecast On--Peak Market Power Peak Market Power 
Prices by Month and  YearPrices by Month and  Year
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Typical OffTypical Off--Peak Load Peak Load 
ProfilesProfiles
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Forecast OffForecast Off--Peak Market Power Peak Market Power 
Prices by Month and  YearPrices by Month and  Year
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The CouncilThe Council’’s Conservations Conservation’’s  Costs  Cost--Effectiveness Effectiveness 
Analysis Compares Savings with Forecast Market Analysis Compares Savings with Forecast Market 

Prices Prices at the time the savings occurat the time the savings occur

Four Four ““Load SegmentsLoad Segments”” are used to are used to 
compute the value of savings:compute the value of savings:
–– Weekday Weekday ““PeakPeak”” Load Hours Load Hours 
–– Weekday Weekday ““Ramp Up/Ramp DownRamp Up/Ramp Down””

hours and hours and ““Weekend PeakWeekend Peak”” Load Load 
HoursHours

–– Weekday and Weekday and ““Weekend OffWeekend Off--PeakPeak””
hourshours

–– Weekend and Holiday Weekend and Holiday ““VeryVery--LowLow””
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Definition of Load Segment Hours

Hour Monday Tuesday WednesdaThursday Friday Saturday Sunday Holiday
1 3 3 3 3 3 4 4 4
2 3 3 3 3 3 4 4 4
3 3 3 3 3 3 4 4 4
4 3 3 3 3 3 4 4 4
5 2 2 2 2 2 2 2 4
6 2 2 2 2 2 2 2 3
7 2 2 2 2 2 2 2 3
8 2 2 2 2 2 2 2 3
9 1 1 1 1 1 2 2 2

10 1 1 1 1 1 2 2 2
11 1 1 1 1 1 2 2 2
12 1 1 1 1 1 2 2 2
13 1 1 1 1 1 2 2 2
14 1 1 1 1 1 2 2 2
15 1 1 1 1 1 2 2 2
16 1 1 1 1 1 2 2 2
17 1 1 1 1 1 2 2 2
18 1 1 1 1 1 2 2 2
19 2 2 2 2 2 2 2 3
20 2 2 2 2 2 2 2 3
21 2 2 2 2 2 2 2 3
22 2 2 2 2 2 2 2 4
23 3 3 3 3 3 4 4 4
24 3 3 3 3 3 4 4 4
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Each Conservation Measure Has a Each Conservation Measure Has a 
Different Different ““CostCost--EffectivenessEffectiveness”” Limit Based Limit Based 

on When Iton When It’’s Savings Occurs Savings Occur
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Value Depends on Shape of SavingsValue Depends on Shape of Savings
Present Value of One kWh Energy Saved Present Value of One kWh Energy Saved 

Assuming a 20Assuming a 20--Year Measure LifeYear Measure Life

Present Value of Measure Benefits
Assume 20-year Measeure Life - Energy Value Only
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But But ……
LongerLonger--Lived Measures Have More ValueLived Measures Have More Value

Present Value of One kWh SavedPresent Value of One kWh Saved
For Life of Measure For Life of Measure -- Energy Value OnlyEnergy Value Only

Present Value of Measure Energy Benefits 
PV One kWh of Energy For Measure Life
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Present Value of One KWh Saved Present Value of One KWh Saved 
Considering All BenefitsConsidering All Benefits

Present Value of Measure Benefits for Measure Life
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Benefit/Cost RatioBenefit/Cost Ratio

B/C Ratio = B/C Ratio = Present Value All BenefitsPresent Value All Benefits
Present Value All CostsPresent Value All Costs

Incorporates all benefitsIncorporates all benefits
–– Shape of saved kWh, life of savings, transmission & distributionShape of saved kWh, life of savings, transmission & distribution

deferrals, nondeferrals, non--energy benefits, quantifiable externalitiesenergy benefits, quantifiable externalities
Incorporates all costsIncorporates all costs
–– Capital & labor, O&M, periodic replacement, Capital & labor, O&M, periodic replacement, pogrampogram admin & admin & 

nonnon--energy costsenergy costs
–– Regardless of who paysRegardless of who pays

Incorporates time value of money for bothIncorporates time value of money for both
Good when greater than 1.0Good when greater than 1.0
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Why We Use Why We Use Benefit/Cost RatioBenefit/Cost Ratio to to 
Measure Conservation CostMeasure Conservation Cost--Effectiveness Effectiveness 

B/C ratio because timing of savings mattersB/C ratio because timing of savings matters
There is no single cost against which resources are There is no single cost against which resources are 
measuredmeasured****
All resources must now All resources must now ““competecompete”” for development for development 
against the West Coast wholesale market priceagainst the West Coast wholesale market price
That price varies dramatically by time of day and season of That price varies dramatically by time of day and season of 
the yearthe year

****Levelized cost was useful when we estimated the avoided Levelized cost was useful when we estimated the avoided 
cost as a single generating plantcost as a single generating plant
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Why CostWhy Cost--Effectiveness?Effectiveness?

Conservation reduces system costs when it is less Conservation reduces system costs when it is less 
expensive than alternative suppliesexpensive than alternative supplies
–– The bigger the difference the greater the value The bigger the difference the greater the value 
–– No economic benefit to conservation that costs the same as No economic benefit to conservation that costs the same as 

alternative suppliesalternative supplies

Conservation reduces risk relative to some alternatives Conservation reduces risk relative to some alternatives 
–– It carries no risk of fuel or climate change costIt carries no risk of fuel or climate change cost
–– Reduces variability of loadsReduces variability of loads
–– Has value even when market prices are lowHas value even when market prices are low
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The Act defines regional costThe Act defines regional cost--
effectiveness as follows:effectiveness as follows:

"Cost"Cost--effective", when applied to any measure or effective", when applied to any measure or 
resource referred to in this chapter, means that resource referred to in this chapter, means that 
such measure or resource must be forecast to be such measure or resource must be forecast to be 
reliable and available within the time it is needed, reliable and available within the time it is needed, 
and to meet or reduce the electric power demand, and to meet or reduce the electric power demand, 
as determined by the Council or the Administrator, as determined by the Council or the Administrator, 
as appropriate, of the consumers of the customers as appropriate, of the consumers of the customers 
at an estimated incremental system cost no greater at an estimated incremental system cost no greater 
than that of the leastthan that of the least--cost similarly reliable and cost similarly reliable and 
available alternative measure or resourceavailable alternative measure or resource, or any , or any 
combination thereof.combination thereof.”” (Emphasis added). (Emphasis added). 
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Under the Act the term "system Under the Act the term "system 
cost" means:cost" means:

““An estimate of all direct costs of a measure or An estimate of all direct costs of a measure or 
resource over its effective life, including, if resource over its effective life, including, if 
applicable, the cost of distribution and applicable, the cost of distribution and 
transmission to the consumer, waste disposal costs, transmission to the consumer, waste disposal costs, 
endend--ofof--cycle costs, and fuel costs (including cycle costs, and fuel costs (including 
projected increases), and such quantifiable projected increases), and such quantifiable 
environmental costs and benefits as are directly environmental costs and benefits as are directly 
attributable to such measure or resourceattributable to such measure or resource””
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Act InterpretationAct Interpretation

The Council has interpreted the ActThe Council has interpreted the Act’’s provisions s provisions 
to mean that in order for a conservation measure to mean that in order for a conservation measure 
to be costto be cost--effective the discounted present value of effective the discounted present value of 
all of the measureall of the measure’’s benefits should be compared s benefits should be compared 
to the discounted present value of all of its coststo the discounted present value of all of its costs..
This interpretation was adopted in the CouncilThis interpretation was adopted in the Council’’s s 
1983 Plan and 1983 Plan and has not been modifiedhas not been modified
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Why Limit Utility Investments to Why Limit Utility Investments to 
CostCost--effective Measures?effective Measures?

ItIt’’s Immorals Immoral –– Unless payments are limited by Rate Impact Unless payments are limited by Rate Impact 
Measure/Test nonMeasure/Test non--participantparticipant’’s rates go up to subsidize s rates go up to subsidize 
others for savings that arenothers for savings that aren’’t costt cost--effectiveeffective
ItIt’’s Uneconomics Uneconomic –– Both the utility system and society Both the utility system and society 
could serve the same needs at a lower cost and money spent could serve the same needs at a lower cost and money spent 
on nonon non--cost effective measure reduces the amount available cost effective measure reduces the amount available 
to secure these energy services from lower cost optionsto secure these energy services from lower cost options

ItIt’’s Illegals Illegal –– Bonneville is restricted by the Act and both Bonneville is restricted by the Act and both 
BPA and the regionBPA and the region’’s utilities are constrained by the s utilities are constrained by the 
CouncilCouncil’’s model conservation standards for BPA and utility s model conservation standards for BPA and utility 
programsprograms
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Comparing Costs of Comparing Costs of 
Conservation & AlternativesConservation & Alternatives

Levelized CostLevelized Cost
–– Compare alternatives with different lifetimes & cash flow Compare alternatives with different lifetimes & cash flow 

streamsstreams
Benefit/Cost RatioBenefit/Cost Ratio
–– Compare stream of benefits & costsCompare stream of benefits & costs
–– Use NPV to capture time value of costs & benefitsUse NPV to capture time value of costs & benefits

PerspectivesPerspectives
–– Total Resource Cost Perspective (TRC) Total Resource Cost Perspective (TRC) 
–– Utility Perspective (UPC)Utility Perspective (UPC)
–– Bonneville PerspectiveBonneville Perspective
–– Customer PerspectiveCustomer Perspective
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Resource Assessment Methods Resource Assessment Methods 
(Availability & Cost)(Availability & Cost)

Scope of  measuresScope of  measures
–– Review known measures & practicesReview known measures & practices
–– Over 130 measures & practices 5Over 130 measures & practices 5thth PlanPlan
–– New measures (technology)New measures (technology)
–– Old measures die (codes supplant some)Old measures die (codes supplant some)

Technical potential isTechnical potential is
–– Number of applicable units * Incremental savings per unitNumber of applicable units * Incremental savings per unit
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Determine Measure ApplicabilityDetermine Measure Applicability
Account for territoryAccount for territory--specific  factorsspecific  factors

Fuel saturations (electric Fuel saturations (electric vsvs gas water heat)gas water heat)
Building characteristics (size, vintage, insulation) Building characteristics (size, vintage, insulation) 
Building use (retail, office, school Building use (retail, office, school …… singlesingle--
family, multifamily, multi--family, mobile home)family, mobile home)
System saturations (heat pump, zonal or gas heat)System saturations (heat pump, zonal or gas heat)
Equipment saturations (36 lamps per house)Equipment saturations (36 lamps per house)
Current measure saturations (4 Current measure saturations (4 cflscfls/house)/house)
Measure life (stock turnover cycle)Measure life (stock turnover cycle)
Measure substitution or overlap (either seal ducts Measure substitution or overlap (either seal ducts 
on FAF on FAF OROR convert FAF to HP and seal ducts) convert FAF to HP and seal ducts) 
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Determine Determine ““IncrementalIncremental””
Savings per Applicable UnitSavings per Applicable Unit

Estimated kW & kWh savings Estimated kW & kWh savings 
–– By timeBy time--ofof--day, day of week & month of yearday, day of week & month of year

Savings over baseline efficiencySavings over baseline efficiency
–– Baseline set by codes/standards or current practicesBaseline set by codes/standards or current practices

ClimateClimate--sensitivesensitive
–– Heating & cooling degree days & solar Heating & cooling degree days & solar 

Measure interactions estimatedMeasure interactions estimated
–– Lighting & HVACLighting & HVAC
–– Order of measures appliedOrder of measures applied
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Developing CostsDeveloping Costs

CostsCosts
–– Materials & laborMaterials & labor
–– Financing costsFinancing costs
–– Annual O&MAnnual O&M
–– Periodic ReplacementPeriodic Replacement
–– Program AdminProgram Admin
–– ExternalitiesExternalities
–– Other nonOther non--electric  electric  

From programs, bids, published sources

Lamp & ballast replacement costs

If financed use sponsor’s cost

Marketing, staff, 
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